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PROBLEM TO BE SOLVED: To make it possible to surely prevent a display screen from being decreased in 
brightness occurring at low temperatures with respect to a liquid crystal display device provided with 
backlight comprising a cold-cathode tube fluorescent lamp. SOLUTION: Relating to a liquid crystal display 
device provided with an LCD 12 having backlight 10 comprising a cold-cathode tube fluorescent lamp on 
the back and a display control circuit 14, a temperature sensor 20 is arranged in the neighborhood of the 
LCD 12 for detecting the temperature, and when the temperature of the LCD 12 (further the backlight 10) is 
at a set temperature or lower, a control voltage for brightness adjustment generated from a control voltage 
generating circuit 26 and outputted to a display control circuit 14 is shifted to a higher level side to increase 
the transmittance of the LCD 12 at the time of displaying an image. As a result, it is possible to prevent the 
display screen from becoming dark even if the backlight 10 is decreased in brightness at low temperatures. 
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PROBLEM TO BE SOLVED: To make it 
possible to surely prevent a display screen 
trom being decreased in- brightness occurring 
at low temperatures with respect to a liquid 
crystal display device provided with backlight 
comprising a cold-cathode tube fluorescent 
lamp. 

SOLUTION: Relating to a liquid crystal display 
device provided with an LCD 12 having 
backlight 10 comprising a cold-cathode tube 
fluorescent lamp on the back and a display 
control circuit 14, a temperature sensor 20 is 
arranged in the neighborhood of the LCD 12 for 
detecting the temperature, and when the 
temperature of the LCD 12 (further the backlight 
10) is at a set temperature or lower, a control 
voltage for brightness adjustment generated from 
a control voltage generating circuit 26 and 
outputted to a display control circuit 14 is shifted 
to a higher level side to increase the 
transmlttance of the LCD 12 at the time of 
displaying an image. As a result, it is possible to 
prevent the display screen from becoming dark 
even if the backlight 10 is decreased in 
brightness at low temperatures. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The brightness compensator of the liquid crystal display characterized by having the control 
means which controls said liquid crystal display so that it is the brightness compensator which amends 
brightness change of the display screen produced in connection with the temperature change of said 
back light in the liquid crystal display equipped with the back light which consists of a cold cathode tube 
fluorescent lamp, and the temperature of said back light is low and the permeability of the light of said 
liquid crystal display may become large based on the detecting signal from the temperature sensor which 
detects the temperature of said back light, and this temperature sensor. 



[Translation done.] 
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Drawing selection i Representative drawing 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

N 1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the brightness compensator which amends brightness 
change of the display screen produced in connection with the temperature change of said back light in 
the liquid crystal display equipped with the back light which consists of a cold cathode tube fluorescent 
lamp. 
[0002] 

[Description of the Prior Art] Conventionally, for example, in the navigation equipment for automobiles 
etc., the liquid crystal display equipped with the back light is used as an indicating equipment. 
Moreover, generally as a back light of a liquid crystal display, the cold cathode tube fluorescent lamp is 
used. 

[0003] By the way, the cold cathode tube fluorescent lamp had the bad low-temperature property, there 
was a problem that luminescence brightness became low, at the time of low temperature, and there was a 
problem that the display screen became dark, at the time of low temperature in the conventional liquid 
crystal display equipped with the cold cathode tube fluorescent lamp as a back light. Then, 
conventionally with this kind of display, it considers preventing lowering of the brightness of the cold 
cathode tube fluorescent lamp accompanying temperature lowering by having built the heater into the 
cold cathode tube fluorescent lamp, having operated this heater at the time of low temperature, for 
example, and having heated the cold cathode tube fluorescent lamp, or having said that it made the 
supply voltage (current) to a cold cathode tube fluorescent lamp increase at the time of low temperature. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the approach of building a heater into a cold 
cathode tube fluorescent lamp, the power circuit for heater energization was needed separately, and there 
was a problem of causing the cost rise of a liquid crystal display. Moreover, although thin shape-ization 
is demanded for small and lightweight-izing of the equipment incorporating this, since a cold cathode 
tube fluorescent lamp will become thick if a heater is built into a cold cathode tube fluorescent lamp, a 
liquid crystal display also has a problem of it becoming impossible to satisfy this demand. 
[0005] On the other hand, by the approach to which the supply voltage (current) to a cold cathode tube 
fluorescent lamp is made to increase, the power consumption of a liquid crystal display increases and 
there is a problem that a power circuit must be changed into what has a large capacity. Moreover, since 
there is a property upper limit community of a cold cathode tube fluorescent lamp in order to raise 
luminescence brightness by the increment in the supply voltage to a cold cathode tube fluorescent lamp, 
by this approach, the luminescence brightness at the time of low temperature cannot fully be raised, and 
the display screen may be unable to be made into desired brightness by it. 

[0006] This invention was made in view of such a problem, and aims at enabling it to prevent certainly 
brightness lowering of the display screen produced at the time of low temperature with an easy 
configuration in the liquid crystal display equipped with the cold cathode tube fluorescent lamp. 
[0007] 
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[The means for solving a technical problem and an effect of the invention] In the brightness 
compensator of the liquid crystal display of this invention (claim 1) made in order to attain this object, 
the temperature of the back light with which a temperature sensor consists of a cold cathode tube 
fluorescent lamp is detected, and a liquid crystal display is controlled so that the temperature of a back 
light is [ a control means ] low based on the detecting signal from the temperature sensor, and the 
permeability of the light of a liquid crystal display becomes large. 

[0008] That is, in order to amend the brightness of the display screen at the time of low temperature, he 
does not adjust the brightness of a cold cathode tube fluorescent lamp, but is trying to adjust the 
permeability of a liquid crystal display like before in the brightness compensator of this invention. For 
this reason, in order according to this invention to use a heater, to heat a cold cathode tube fluorescent 
lamp or to make the supply voltage (current) to a cold cathode tube fluorescent lamp increase like before 
at the time of low temperature, it becomes possible not to form a power unit with a large capacity, to be 
a very easy configuration and to control the brightness of the display screen to desired brightness. 
[0009] 

[Embodiment of the Invention] One example of this invention is explained with a drawing below. 
Drawirjgl expresses the configuration of the whole liquid crystal display of an example with which this 
inventionwas applied. As shown in drawing 1 , the liquid crystal display of this example The liquid 
crystal display panel 12 of the light transmission mold which equipped the tooth back with the back light 
10 which consists of a cold cathode tube fluorescent lamp (henceforth LCD), Control voltage VBRT for 
brightness adjustment outputted from the video signal inputted from the outside, and the control voltage 
generating circuit 26 Liquid crystal driver voltage VLCD for compounding and displaying an image on 
LCD 12 The display control circuit 14 to generate, the burning circuit 16 which makes the power up of 
the equipment concerned turn on a back light 10 - since - it is constituted. 

[0010] In addition, to LCD for colors, it is one liquid crystal driver voltage VLCD. Instead, three liquid 
crystal driver voltages, the driver voltage VRLCD for red, the driver voltage VGLCD for green, and the 
driver voltage VBLCD for blue, are used. Moreover, the temperature sensor 20 which is formed in the 
LCD 12 neighborhood and detects the temperature as a brightness compensator to the liquid crystal 
display of this example, A/D converter 22 which carries out A/D conversion of the detecting signal from 
a temperature sensor 20, In response to the temperature data from A/D converter 22, it judges whether 
the temperature of LCD 12 (as a result, back light 10) is below laying temperature (for example, 0 degree 
C). The control circuit 24 which outputs the control signal used as high level, otherwise, a low level 
when the temperature of LCD 12 is below laying temperature, The control signal from a control circuit 
24 is received, and it is the control voltage VBRT for brightness adjustment of LCD12 to the display 
control circuit 14. It has the control voltage generating circuit 26 and * * to output. 
[001 1] In addition, the control circuit 24 consists of microcomputers of one chip which consists of CPU, 
a ROM, RAM, etc., and A/D converter 22, a control circuit 24, and the control voltage generating circuit 
26 function as a control means of this invention in this example. Next, the control voltage generating 
circuit 26 is the control voltage VBRT applied to the display control circuit 14. It is for setting up 
magnitude, and it is constituted as shown in drawing 2 . 

[0012] That is, the control voltage generating circuit 26 is the control voltage VBRT outputted to the 
display control circuit 14 from the adjustable contact of variable resistance VR 1 by having the series 
circuit which consists of the resistance Rl and R2, the variable resistance VR 1, and resistance R3 which 
pressure supply voltage VCC partially, and operating variable resistance VR 1 from the outside. It 
enables it to be adjusted manually. And the capacitor CI and PNP transistor Trl are connected to the 
resistance Rl by the side of high potential among the resistance for these partial pressures at 
juxtaposition. 

[0013] PNP transistor Trl is [ which short-circuits the ends of resistance Rl / or or / whether 
disconnection is carried out and ] control voltage VBRT. It is for changing to the high-level field 
[ which shows the adjustable range to drawing 3 ] A, or low field B side, and an emitter is connected to 
the high potential side of resistance Rl, a collector is connected to the low voltage side of resistance Rl, 
and an emitter and the base are connected through resistance R4. 
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[0014] Moreover, the collector of NPN transistor Tr2 is connected to the base of this PNP transistor Trl 
through resistance R6. By changing whether NPN transistor Tr2 grounds the base of PNP transistor Trl, 
PNP transistor Trl is made ON-OFF, an emitter is grounded, and the base is connected to the control 
signal outgoing end of a control circuit 24 through resistance R5. 

[0015] Thus, in the liquid crystal display of constituted this example, when the temperature of LCD12 
detected by the temperature sensor 20 is higher than laying temperature, the control signal of a low level 
is outputted from a control circuit 24, and when the temperature of LCD 12 is lower than laying 
temperature or it, a high-level control signal is outputted from a control circuit 24. 
[0016] And control voltage VBRT in the field B shown in d rawin g 3 adjusted to the display control 
circuit 14 by variable resistance VR 1 by the transistors Trl and Tr2 in the control voltage generating 
circuit 26 being in an OFF state when [ both ] a control signal is a low level It is outputted. 
[0017] On the other hand, when [ both ] a control signal is high-level, the transistors Trl and Tr2 in the 
control voltage generating circuit 26 will be in an ON state, and the ends electrical potential difference 
of resistance Rl turns into an electrical potential difference (in detail collector to emitter voltage of a 
transistor Trl (about 0.1 V)) usually lower than the time from which transistors Trl and Tr2 will be in 
an OFF state. Consequently, control voltage VBRT which can be adjusted by variable resistance VR 1 
The adjustable range is shifted to Field A from the field B shown in drawing 3 at a high-level side. 
[0018] As shown in drawing 3 , in this example and the display control circuit 14 Rather than the case 
(X shows to drawin g 3 ) where the video signal of an input is a black signal, the direction in the case of 
a gray signal (Y shows to drawing 3 ) The permeability of LCD 12 becomes [ the direction in the case of 
a white signal (Z shows to drawing 3 ) ] high rather than the case where a video signal is a gray signal, 
and, moreover, it is control voltage VBRT. So that it is high, and the permeability of LCD 12 may 
become high Since the liquid crystal driver voltage VLCD was generated, when an input video signal is 
the same, the permeability of LCD12 becomes higher than the time of usual [ with high temperature ], 
when the temperature is below laying temperature. 

[0019] Therefore, in the liquid crystal display of this example, even if an ambient temperature is low and 
the temperature of LCD 12 (as a result, back light 10) becomes below laying temperature, lowering of 
the brightness of the back light 10 accompanying the temperature lowering is compensated by raising 
the permeability of LCD12, and it can prevent that the display screen of LCD12 becomes dark. 
[0020] For this reason, it can prevent that the display screen of LCD 12 becomes dark, without according 
to this example, using a heater, heating a back light 10 or making the supply voltage (current) to a back 
light 10 increase like before at the time of low temperature. In addition, the capacitor CI in the control 
voltage generating circuit 26 shown in drawing 2 is control voltage VBRT, when the temperature of 
LCD 12 (as a result, back light 10) crosses laying temperature from the lower one to the higher one. It is 
for changing suddenly, preventing that the brightness of the display screen of LCD 12 switches from 
"** M to "dark" suddenly, and changing the brightness of the display screen of LCD 12 gradually. 
[0021] As mentioned above, although one example of this invention was explained, this invention is not 
limited to the above-mentioned example, and can take various modes. For example, at the above- 
mentioned example, the display control circuit 14 is control voltage VBRT. Although it explained as 
what makes the permeability of LCD 12 high so that it was high, a display control circuit is control 
voltage VBRT. What is necessary is just to constitute so that the signal of a low level may be outputted 
when it is constituted so that it is low, and permeability may be made high, and the temperature of 
LCD 1 2 is below laying temperature about a control circuit 24. 

[0022] Moreover, although the control circuit 24 was explained as what consists of microcomputers, it 
may constitute the detection signal level from a temperature sensor 20 from a comparator in comparison 
with reference level. And if constituted in this way, A/D converter 22 will become unnecessary. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is a block diagram showing the configuration of the whole liquid crystal display of an 

example. . 
[Drawing 2] It is an electrical diagram showing the configuration of a control voltage generating circuit. 
[Drawing 31 It is an explanatory view explaining actuation of a control voltage generating circuit and a 
display control circuit. 
[Description of Notations] 

10 [ » A burning circuit, 20 / « A temperature sensor, 22 / An A/D converter, 24 / - A control circuit, 
26 / - Control voltage generating circuit. ] » A back light, 12 -- LCD, 14 A display control circuit, 16 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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